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1. Course summary

Due to the technical progress for the last 20 years we have cell phones with us as the necessity and not a luxurious thing. To be honest it is the sensor which is always with us with different functions which sometimes we don’t use and actually which most of the time are not used by commercial companies. This course addresses classic and contemporary principles for software development for mobile devices. It is focused on practical side of the mobile applications development. At the beginning it shows the place of mobile applications in our world – different business models, different markets and different countries. Particular examples of how to use mobile applications as a marketing tool are also described in this course. There are different platforms which are widely spread over the world and comparison of 2 major platforms – the iOS and the Android is provided. The course continues by providing basic information about software development for the Android platform as the most commonly used in our days. Different types of functionality are observed with examples from real life. They show students how to integrate them and efficiently use within mobile applications. This course is aimed to teach students to choose and analyze business-models and suitable markets as well as marketing tools which might be developed with the use of mobile applications and to make them understand principles of developing applications for mobile devices. This course is one of the first courses focused on mobile application development in Russia. There is another course in Novosibirsk State University – Development for mobile devices – but the major difference – they don’t analyze business-models and the course is mostly focused just on the practical side – on the development process and self-study. It is necessary to emphasize that due to the collaboration with the Lancaster School of Management their master program “Electronic business and innovations” has course Mobile applications as a part of the program, but the main difference of proposed course from that existent course – during this course we are not going to professionally develop mobile applications. We will understand the process of development, we will understand particular business opportunities which we can get out of using specific mobile devices features. This course will be useful if you are thinking about mobile business. 
2. Area of application and Regulatory References


This Course Program establishes minimum requirements for skills and knowledge of the student and determines the content and the forms of educational activities and reporting.


The Course Program is designed for lecturers, teaching assistants for Master Program 38.04.05  “Business informatics”, Course “Mobile applications”.

The Course Programs has been developed in accordance with:

· National curriculum standard

· Educational Program 38.04.05
· University Academic Plan of the Education Program 38.04.05.

3. Course goals


The general goal of the course is to prepare graduates for effective performance of the managerial role of design and development of mobile applications as well as perform as a software engineer which know exact steps of mobile applications development, work in team and is able to further commercialize developed product. Therefore, aims of the course are:

· To present an overview of different platforms for mobile devices.

· To equip students with the knowledge of the major business-models, marketing tools where mobile applications are widely used.

· To provide students with the knowledge and instruments to use different functionality of the Android platform for mobile applications development.
· To expose students approaches and special “tricks” for mobile applications development and efficient use within the mobile applications.

· To equip students with the knowledge of basic principles of developing applications for mobile devices.

4. Students’ Competencies to be developed by the Course

The course develops the following competencies:

СК-М1 – Student should estimate and analyze different known scientific methods and approaches in terms of mobile applications development.

СК-М5 – Student should be capable to make managerial decisions, to assess their consequences and to bear responsibility for the outcomes. 

These indicated and contributed during the preparation of explanation and analysis of the particular area for mobile application development, particular market and business-model for the proposed mobile application.  

ИК-М1.3ПД_1.3АД_1.3ПпД_ОУД_7.1_7.4БИ – Student should improve methods of e-business and department involved in e-business of non-network companies. It is indicated by the arrangement of the mobile application development process and integration of the mobile application as one of the marketing tools to the company. 
Public presentation of the proposed and developed application during the course time and analytical essay will indicate the level of student efficient work.

5. How the Course fits in with the Curriculum


The Course is provided as non-obligatory course within the Master Program 080500.68 “Business informatics”.

The Course is to be based on the acquisition of the following Courses:

· Software development
· E-business

· Scientific seminar “E-business: research, development, education”

The Course requires the following students’ competencies and knowledge:

· Basic knowledge in software development

· Decision-making styles

· E-business approaches and methods of e-business analysis

6. Course Schedule

	№
	Topic
	Total amount of hours 
	Classroom Activities
	Self-study

	
	
	
	Lectures
	Seminars
	

	1.
	Mobile applications. E-business.
	18
	2
	2
	14

	2.
	Platforms for mobile applications: iOS, Android.
	20
	2
	4
	14

	3.
	Android platform: development kit.
	12
	4
	
	8

	4.
	Android platform: basic phone and mobile network functions. Business opportunities.
	26
	4
	4
	18

	5.
	Android platform: network communications. Business opportunities.
	24
	4
	4
	16

	6.
	Android platform: network communications (Wi-Fi). Business opportunities.
	24
	4
	4
	16

	7.
	Android platform: development of dialog forms, windows and menu.
	24
	4
	6
	14

	8.
	Android platform: geolocation services. Business opportunities.
	18
	4
	4
	10

	9.
	Android platform: integrated camera. Business opportunities.
	24
	4
	4
	16

	10.
	Android platform: integrated sensors. Business opportunities.
	26
	4
	4
	18

	11.
	Essay
	
	
	
	

	12.
	Test
	
	
	
	

	13.
	Home task
	
	
	
	

	
	 Total:
	216
	36
	36
	144


7. Forms and Types of Testing
The course is based on a rather complicated method of grading.

Final score consists of:
 • score for home task – О1; 
• score for the test – О2; 

• score for essay – О3; 

• final exam presentation – О4. 

Final score O looks as follow: 

О=0,2*О1+0,2*О2+0,2*О3+0,4*О4. 

Number of credits: 6. 

8. Literature  

8.1 Core textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Google Android. Программирование для мобильных устройств // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0729-5
3. Программируем для iPhone и iPad // Д. Пайлон, Т. Пайлон  //Издательство: Питер, 2012г.  // ISBN: 978-5-459-00375-8
8.2 Additional books: 

1. Разработка и продажа программ для iPhone и iPad // Дмитрий Елисеев // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0687-8

2. Google Android. Системные компоненты и сетевые коммуникации // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0666-3
3. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

9. Course content
Lecture 1. Mobile applications. E-business.

Present connection between mobile applications and e-business. Areas where it is possible to use mobile applications (marketing, dealership, e-shops, innovative projects etc.). Marketing tools.
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5
Lecture 2. Platforms for mobile applications: iOS, Android. 

Overview and comparison of platforms for mobile applications (iOS and Android). Main differences, availability and specifications of development for iOS and Android.

Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Программируем для iPhone и iPad // Д. Пайлон, Т. Пайлон  //Издательство: Питер, 2012г.  // ISBN: 978-5-459-00375-8
4. Разработка и продажа программ для iPhone и iPad // Дмитрий Елисеев // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0687-8
Lecture 3. Android: development kit.
Present main characteristics of the software required for the development. Description and “how to do” of the development kit. 
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Google Android. Программирование для мобильных устройств // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0729-5

Lecture 4. Android: basic functions of the cell phone and mobile networks. Business opportunities.
Basic functions and “tricks” of using phone and mobile networks are presented. Some examples of where it is possible to use these functions should be discussed during the lecture.  Business opportunities will be discussed with the audience with small tasks to design small business-app (no programming). 
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Google Android. Программирование для мобильных устройств // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0729-5

Lecture 5. Android platform: network communications. Business opportunities.
Basic functions and “tricks” of using mobile internet and mobile network connection are presented. Some examples of where it is possible to use these functions should be discussed during the lecture. Business opportunities will be discussed with the audience with small tasks to design small business-app (no programming).
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Google Android. Системные компоненты и сетевые коммуникации // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0666-3
Lecture 6. Android platform: network communications (Wi-Fi). Business opportunities.
Basic functions and “tricks” of using Wi-Fi connection are presented. Some examples of where it is possible to use these functions should be discussed during the lecture. Business opportunities will be discussed with the audience with small tasks to design small business-app (no programming).
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Google Android. Системные компоненты и сетевые коммуникации // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0666-3
Lecture 7. Android platform: development of dialog forms, windows and menu.

Basic functions and “tricks” of development different forms, animation, menu and windows are presented. Some examples of where it is possible to use these functions should be discussed during the lecture. 
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Google Android. Программирование для мобильных устройств // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0729-5

Lecture 8. Android platform: geolocation services. Business opportunities.
Basic functions and “tricks” of usage GPS, Wi-Fi location services are presented. Some examples of where it is possible to use these functions should be discussed during the lecture. Business opportunities will be discussed with the audience with small tasks to design small business-app (no programming).
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

Lecture 9. Android platform: integrated camera. Business opportunities.
Basic functions and “tricks” of usage integrated camera to the mobile device are presented. Some examples of where it is possible to use these functions should be discussed during the lecture. Augumented reality and Web 3.0 concept. Business opportunities will be discussed with the audience with small tasks to design small business-app (no programming).
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Google Android. Программирование для мобильных устройств // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0729-5

Lecture 10. Android platform: integrated sensors. Business opportunities.
Basic functions and “tricks” of usage integrated sensors are presented. Some examples of where it is possible to use these functions should be discussed during the lecture. Business opportunities will be discussed with the audience with small tasks to design small business-app (no programming).
Textbooks: 

1. Sams Teach Yourself Android Application Development in 24 Hours (2nd Edition) (Android за 24 часа. Программирование приложений под операционную систему Google)  // Lauren Darcey, Shane Conder (Переводчик Михаил Райтман)  // Издательство: Sams teach yourself,  2012 г. (Рид Групп)  // ISBN 978-0672335693  
2. Android 4 Application Development // Reto Meier // John Wiley&Sons Inc., 2012 // ISBN 978-1-118-10227-5

3. Google Android. Программирование для мобильных устройств // Алексей Голощапов // Издательство: БХВ-Петербург, 2012 г. // ISBN   978-5-9775-0729-5

10. Seminars content for topic 1 – 10: 

The main goal of all seminars – to practice using the knowledge gained during the lectures, to develop one personal mobile application, using functions which were described and discussed during the lecture.

11. Forms of current control  

Test will use questions from the books mentioned in core books list. 

Essay expects from the students to explain and analyze in 10-15 pages particular area where mobile application should be used (business-model, market, etc.) 

Home task expects from the students to prepare technical documentation of the developed mobile application with the explanation (from the essay) of the area for the mobile application and conclusions. 
12. Educational technologies
The course aims to bring student close to the real practices of mobile applications development and business usage, where ugly bosses give unclear order in impolite manner with tight deadlines and absence of resources, where colleagues are not supportive and subordinates are not motivated.

Subsequently the course will use some elements of “stress ignition”:

· Dialog with the students – the lecture may be interrupted at any moment by a question of the lecturer either addressed to the whole audience or addressed to a particular student.

· Analysis and harsh critique of individual and collective presentations.

· Collective responsibility – all members of a project group share the same grade.

· Computer-assisted simulations and presentations are an integrated part of the course.

13. Additional material: example of the part of the lecture (Lecture 3: Android platform: development kit).

Lecturer should use common simple vocabulary to avoid double-meaning sentences, which is important in terms of software development in general and mobile applications development in particular. Here is the example of the part of the lecture, which shows example of the lecture vocabulary as well as form of the lecture in dialog with the students.
“…Let us discuss template of the application.

Common structure of the app:

· Splash screen – this screen acts as a startup screen, with the game logo and version. It might also play some music.
· Menu – on this screen, a user can choose from among several options, including playing the game (using app), viewing the score, reading the help text.

So, there should be several activities for that –

· SplashActivity – which serves as the default activity to launch. Which after that should launch the MenuActivity.

· MenuActivity – this activity is pretty straightforward. Its layout has several buttons each corresponding to a feature of the app. The onClick() handlers for each button trigger cause the associated activity to launch.

· PlayActivity – the real application guts are implemented here. This activity needs to draw stuff onscreen, handel various types of user input, keep score, and generally follow whatever game dynamics the developer wants to support.

· ScoresActivity – this activity is about as simple as SplashActivity. It does little more than load a bunch of scoring information into a TextView control within its layout.

· HelpActivity – this activity is almost identical to ScoresActivity, except that instead of displaying scores, it displays help text. Its textview control might possibly scroll.

Each activity class should have its own corresponding layout file stored in the application resources. You could use a single layout file for ScoresActivity and HelpActivity, but it’s not necessary.

Let us discuss what is the application context. It is the central location for all top-level application functionality. You use the application context to access settings and resources shared across multiple activity instances.

You can retrieve the application context for the current process by using the getApplicationContext() method: Context context = getApplicationContext();

Once you have retrieved a valid application context, you can use it to access application-wide features and services.

You also can retrieve application resources by using the getResources() method of the application context. It is better to use its unique identifier, as defined in the automatically generated R.java class

For instance if you have “hello” string in resource for the project – 

You can get its value: String greeting = getResources().getString(R.string.hello);

You can also retrieve shared application preferences by the getSharedPreferences() method of the application context.

For instance, we want to create a set of shared preferences called GamePref and saves a few such preferences:

SharedPreferences settings = getSharedPreferences(“GamePrefs”, MODE_PRIVATE);

SharedPreferences.Editor prefEditor = settings.edit();

prefEdtiro.putString(“UserName”,”Spunky”);

prefEditor.putBoolean(“HasCredits”,true);

prefEditor.commit();

To retrieve preferences you simply:

SharedPreferences settings = getSharedPreferences(“GamePrefs”,MODE_PRIVATE);

String username = settings.getString(“UserName”,”Chippy Jr. (Default)”);

The Activity class is central to every Android application. Much of the time, you will define and implement an activity for each screen in your application.

In mentioned possible game – there should be 5 screens, so 5 Activity classes.

To launch activities there are different ways – in the Manifest File (choosing activity by default);

Using application context – startActivity() call –

startActivity( new Intent(getApplicationContext(),MenuActivity.class);

Launching activity for a result – by parent activity –

Activity.startActivityForResult()

The result will be returned in the Intent parameter – onActivityResult() method.

The Activity has a number of callbacks –

onCreate()

onResume()

onPause()

onDestroy()

And now about Intents – Intent object encapsulates a task request used by the Android operating system.

When the startActivity() method is called with the Intent parameter, the Android system matches the Intent action with appropriate activity on the Android system. That activity is then launched.

The android system handles all the intent resolution. And intent can be very specific, including a request for a specific activity to be launched, or somewhat vague, requesting that any activity matching certain criteria be launched. For the finer details on intent resolution, see the Android documentation.

Intents can be used to pass data between activities. You can use an intent in this way by including additional data, called extras, within the intent.

Intent intent=new Intent(getApplicationContext(), HelpActivity.class);

Intent.putExtra(“com.androidbook.chippy.LEVEL”,23);

startActivity(intent);

When the Activity class launches, the getIntent() method can be used to retrieve the intent. Then the extra information can be extracted using the appropriate methods:

Intent callingIntent = getIntent();

Int helpLevel = callingIntent.getIntExtra(“com.androidbook.chippy.LEVEL”, 1);

There is also opportunity to launch other applications:

For instance we can create simple intent to launch the web browser with a specific URL:

Uri address = Uri.parse(http://developer.android.com);

Intent surf = new Intent(Intent.ACTION_VIEW, address);

startActivity(surf);

The data here – is the Uniform resource identifier (URI), which identifies the location of the resource to view.

The OpenIntents.org website keeps a list of intent actions at www.openintents.org/en/intentstable 

This list includes those built into Android as well as those available from third-party applications.

There are also functions of using dialogs, logging etc. – they are quite simple, so I hope you will learn how to use them at home.

I also would like to emphasize that all the variable names should be used intelligently – cause if there is a graphic file saved within the /drawable directory as mypic.jpg – it is referenced as @drawable/mypic

Application resources are referenced from another compiled resource (such as layout file):

@[resource type]/[resource name]

System resources:

@android:[resource type]/[resource name]

Resource filenames must be lowercase.

Resource filename(and XML name attributes) must be unique.

Working with strings (XML) /res/values/strings.xml

Here is the example:

<?xml version=”1.0” encoding=”utf-8” ?>

<resources>


<string name=”app_name”>Name this App</string>


<string name=”hello”>Hello</string>

</resources>

To use “’” – like Mother\’s Maiden Name: -  Mother’s Maiden Name:

He said, \”No.\” – He said, “No.”

String greeting = getResources().getString(R.string.hello);

Colors - /res/values/colors.xml

<color name=”background_color”>#000000</color> 

Etc.

Dimensions - /res/values/dimens.xml we can store it there.

px, in, mm, pt, dp, sp

To better design layouts – it is a good idea to use Eclipse and layout resource editor. Or directly edit the xml layout file - /res/layout/main.xml

For the manifest files here is the example:
<manifest

xmlns:android=http://schemas.android.com/apk/res/android
package=”com.androidbook.droid1”

android:versionCode=”1”

android:versionName=”1.0”>

<uses-library     -to link to other libraries in addition to the standard Android packages


Android:name=”com.company.sharedutilities” />

VersionCode allows the Android to programmatically upgrade and downgrade an application.

It has integer value which Android platform and Android marketplaces use to manage application upgrades and downgrades. This field is not visible to the user and need not sta in sync with the version name.

<uses-sdk


android:minSdkVersion=”7”  /> - 7 is Android 2.1 SDK

<application


android:label=”My application name”>

or 

<application


android:label=”@string/app_name”>

app_name in the strings.xml

<application


android:icon=”@drawable/icon”>

48*48 – mdpi

72*72 - hdpi

36*36 –ldpi (/res/drawable-ldpi)

<application


android:label=”My application name”


android:description=”@string/app_desc” >

Registering activities:

<activity


android:name=”.DroidActivity” />

or launching activity with Intent filter as the primary entry poing of the application –

<activity


android:name=”.DroidActivity”


android:label=”@string/app_name”>


<intent-filter>


   <action



android:name=”android.intent.action.MAIN” />


   <category



android:name=”android.intent.category.LAUNCHER” />


</intent-filter>

</activity>

This <intent-filter> tag instructs the Android system to diret all application launch requests to the DroidActivity activity.

Application permissions:

<uses-permission>

You can find all the permissions in android.Manifest.permission class documentation.

Now – I would like to ask you to think about your application and draw a structure of your application – which Activities would you like to have, how they are going to be connected and when you want them to be changed (conditions).

15 minutes to go….”
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