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1 Course Description
a. Title of the Course

The scientific (research) seminar title is Cloud and Mobile Development Trends.
b. Pre-requisites

Studying of the "Cloud and Mobile Development Trends" discipline is based on the following courses:
· Programming,

· Introduction to Software Engineering,

· Functional and Logic Programming,
· Data Bases,
· Program Verification,
· Quality Provision and Testing,
· Operating systems,
· Software Constructing,
· Algorithms and Data Structures, 
· Foreign language (English).
c. Course Type

The course is elective.
d. Abstract 

The course introduces new trends in techniques, technologies and software used to develop, test and analyze mobile applications including cloud services. Topics include user interface changing trends, using clouds for speeding up development and testing cycles, different approaches to developing mobile applications, using different environments, tools and templates to increase development speed, trends in mobile game development using different game engines and more. During the seminar practice work students develop a home assignment given which is a software project containing one of the topics implementation. Also, each student has to prepare and report one of the seminar topics given or initiated by the student which means to make a short research on the topic and give corresponding coding session in order to involve all other students into some practice work on the topic. Topic titles are not repeated from student to student. There is an exam in the end of the seminar studies which consists of theory and practice questions.

2 Learning Objectives
The discipline goal is to make students aware of the latest cloud and mobile application development trends and force students to use one of them so as to get certain skills of implementing existing technologies into a mobile application to reach a purpose of the application.
Topics to be learnt and tasks to be solved to achieve the goal are:

· getting to know the latest versions of mobile operating systems and how exactly they differ from the previous ones;
· learning new ways and possibilities mobile application environments can give, including brand-new environments;
· studying extra techniques and ways of mobile and cloud application programming;

· getting skills in mobile application developing, analyzing and testing by using one of the seminar topics and implementing it into a project.
3 Learning Outcomes
As a result of studying the course a student is supposed:
to know and be able to use:
· the latest versions of mobile operating systems and their functionality; 

· new approaches and opportunities of mobile application development;

· new software to create a mobile application;
· new programming languages;
· tricks and features of mobile and cloud development;
· various technologies of software development.
to be able to:

· implement and use some of the new trends of mobile application development in his/her own project;

· install and use different types of new mobile application development environments;
· make a research on new technologies in the area and prepare the research report as a presentation, preferably with a coding session;
· make changes of a mobile application programming and xml code and understand ideas and code of the third party applications;
· work with information: to find, evaluate and use information from different sources needed fro solving scientific and professional problems (including system approach usage);
· do researches including problem analysis, goal and problems statement, selecting object and subject of the research, selecting research ways and methods and evaluating the research quality;
· do industrial or applied work in international environment;
· give practice classes to software systems users.
4 Course Plan
Table 2 - Course topics
	№
	Topic
	Total hours 
	Classroom activities
	Self-study

	
	
	
	Seminars
	

	1.
	Cross-Platform Mobile Development.
	3
	1
	2

	2.
	Mobile Game Development Tools.
	3
	1
	2

	3.
	Adobe PhoneGap Mobile Development.
	3
	1
	2

	4.
	Unity Mobile Development.
	3
	1
	2

	5.
	Geolocation in Mobile Apps.
	3
	1
	2

	6.
	Mobile App Service: Microsoft Azure.
	3
	1
	2

	7.
	Yandex API for mobile development.
	3
	1
	2

	8.
	Cloud Driven Push Notifications.
	3
	1
	2

	9.
	Cloud Mobile Development Environments.
	3
	1
	2

	10.
	Health Mobile Application Development Trends.
	3
	1
	2

	11.
	Mobile Application Analytics: Data Science.
	3
	1
	2

	12.
	The latest version of iOS: key features, difference from the previous version(s), UI changing and other trends.
	4
	2
	2

	13.
	The latest version of Android: key features, difference from the previous version(s), UI changing and other trends.
	4
	2
	2

	14.
	The latest version of Windows Phone: key features, difference from the previous version(s), UI changing and other trends.
	4
	2
	2

	15.
	Voice recognition systems: Cortana. Technologies, implementations, software, changing, features etc.
	4
	2
	2

	16.
	Voice recognition systems: Siri. Technologies, implementations, software, changing, features etc.
	4
	2
	2

	17.
	Voice recognition systems: Google Now. Technologies, implementations, software, changing, features etc.
	4
	2
	2

	18.
	IFA 2018: review and comparison: new hardware trends (smartphones, tablets, watch, TV), new software used.
	4
	2
	2

	19.
	Tizen IDE. Basic features, abilities, difference from other environments, examples.
	4
	2
	2

	20.
	Intel XDK. Cross-platform developing. Basic features, abilities, difference from other environments, examples.
	4
	2
	2

	21.
	Intel System Studio 2018 (for Android). Basic features, abilities, difference from other environments, examples.
	4
	2
	2

	22.
	Marmalade SDK: mobile gaming application development. Basic features, abilities, difference from other environments, examples.
	4
	2
	2

	23.
	Microsoft Visual Studio: the latest version, ability to create cross-platform applications, features, difference from other environments, examples (including Xamarin).
	4
	2
	2

	24.
	Android Studio: the latest version, ability to create cross-platform applications, features, difference from other environments, examples.
	4
	2
	2

	25.
	XCode and Swift: the latest versions and key features.
	3
	1
	2

	26.
	Mobile Apps associated with Wearable Gadgets.
	2
	1
	1

	27.
	Social Networking Apps.
	2
	1
	1

	28.
	Apps Managing Your Home Appliances.
	2
	1
	1

	29.
	Identification Apps (Touch IDs, etc.).
	2
	1
	1

	30.
	Vehicles – Mobiles Integration Apps.
	2
	1
	1

	31.
	App Security.
	2
	1
	1

	32.
	Health and Nutrition Monitoring Apps.
	2
	1
	1

	33.
	IoT.
	3
	2
	1

	34.
	Using Blockchain Technologies in Mobile Applications.
	3
	1
	2

	35.
	Facebook APIs for Mobile Applications Development.
	3
	1
	2

	36.
	Twitter APIs for Mobile Applications Development.
	3
	1
	2

	Total:
	114
	50
	64


5 Reading List
5.1 Required
1. Android Application Development All-in-One For Dummies, 2nd Edition [Text] / Barry Burd. - John Wiley & Sons Inc., 2015. ISBN-13: 978-1118973806. ISBN-10: 1118973801. – URL: http://library.books24x7.com/library.asp?&bookid=82379 (Books 24x7 IT Pro Collection)
2. Android Things Projects [Electronic Resource] / Francesco Azzola. - Packt, 2017. - 232 p. - ISBN: 9781787289246. - URL: https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4898738 (Ebrary Purchased Textbooks)

3. Building Arduino Projects for the Internet of Things: Experiments With Real-World Applications (1st Edition) [Electronic Resource] / Adeel Javed. - Apress, 2016. - ISBN-13: 978-1484219393. ISBN-10: 1484219392. – URL: http://library.books24x7.com/library.asp?&bookid=115824 (Books 24x7 IT Pro Collection)

4. Microsoft Visual Studio [Electronic Resource] / Microsoft, 2018. - URL: https://visualstudio.microsoft.com/ru/
5. Google Android Developer Site [Electronic Resource] / Google Inc, 2018. - URL: https://developer.android.com/samples/
6. Cloud and Mobile Development Trends Course Official Page [Electronic Resource] / S. L. Makarov, 2018. – URL: http://serjmak.com/2students/CaMDT/result.php
7. Tizen IDE [Electronic Resource] / Tizen Project, a Linux Foundation Project, 2012-2018. - URL: https://developer.tizen.org 

5.2 Optional 

8. Eclipse IDE Site [Electronic Resource] / Developers of the site. 2018 - URL: http://www.eclipse.org/
9. Android Studio IDE Site [Electronic Resource] / Google Inc., 2018. - URL: https://developer.android.com/docs/
10. Java SE Site [Electronic Resource] / Oracle Corporation, 2018. - URL: http://www.oracle.com/technetwork/java/javase/overview/index.html
11. Genymotion Emulator Site [Electronic Resource] / The site authors, 2018. - URL: https://www.genymotion.com/
12. Intel XDK [Electronic Resource] / The site authors, 2018. - URL: https://software.intel.com/en-us/xdk
13. Intel System Studio 2018 [Electronic Resource] / The site authors, 2018. - URL: https://software.intel.com/en-us/system-studio
14. Marmalade SDK [Electronic Resource] / Marmalade Technologies Ltd, 2016-2018. - URL: https://marmalade.shop/en/
15. XCode 10 [Electronic Resource] / Apple Inc., 2018. - URL: https://developer.apple.com/xcode/
16. Swift [Electronic Resource] / Apple Inc., 2018. - URL: https://swift.org/
17. Resources of Apple Developer Website [Electronic Resource] / Apple Inc, 2018. - URL: https://developer.apple.com/develop/
18. IBM Bluemix Website [Electronic Resource] / IBM Corp. 2014, 2018. - URL: https://console.ng.bluemix.net/

19. Microsoft Azure Website [Electronic Resource] / Microsoft, 2018. - URL: https://azure.microsoft.com/en-us/

20. Amazon Web Services Website [Electronic Resource] / Amazon Web Services, Inc. or its affiliates, 2018. - URL: https://aws.amazon.com/?nc1=h_ls
21. Google Cloud Platform Website [Electronic Resource] / Google Inc, 2018. - URL: https://cloud.google.com/
22. PhoneGap [Electronic resource] / Adobe Systems Inc., 2016.  - URL: http://phonegap.com/
23. Google Developer Console Website [Electronic Resource] / Google Inc., 2018. - URL: https://console.developers.google.com
24. Official Google developers blog [Electronic Resource] / various authors and Google Inc., 2016. - URL:  http://googleblog.blogspot.com/search/label/Android
25. Official Android Blog [Electronic Resource] / various authors and Google Inc., 2018. - URL: https://blog.google/products/android/
26. Stackoverflow [Electronic resource] / Question-Answer blog platform with different users as authors. Site design and logo by Stack Exchange Inc., 2018.  - URL: http://stackoverflow.com/ 

27. AppCode IDE [Electronic resource] / JetBrains, 2000 - 2018. - URL: http://www.jetbrains.com/objc/ 

28. Hackintosh [Electronic resource] / Hackintosh.com, 2016. - URL: http://www.hackintosh.com/ 

29. Apple Life forum [Electronic resource] / forum platform with different users as authors (language - russian), 2018. – URL: https://applelife.ru/
5.3 Dictionaries, wiki
1. Objective-C [Electronic resource] / Wikipedia – free encyclopedia. Different users as authors, last modified on 21 August, 2018. – URL: http://en.wikipedia.org/wiki/Objective-C 

2. Swift [Electronic resource] / Wikipedia – free encyclopedia. Different users as authors, last modified on 28 August, 2018. – URL: https://en.wikipedia.org/wiki/Swift_(programming_language) 

5.4 Software needed for students
Students need the following software installed to successfully study the course:
Table 2 – Software List
	#
	Title
	Rules of access

	1.
	Microsoft Windows 10
	From the inner network of the university (contract)

	2.
	Microsoft Office Professional Plus 2016
	Freeware

	3.
	Google Chrome
	Freeware

	4.
	Adobe reader
	Freeware

	5.
	Mozilla Firefox
	Freeware


6 Grading System 


Current control is evaluated as following:

Оcurrent  =  0.5·ОHA  + 0.5·ОR ,
where ОHA - homework assignment mark, ОR - report (research) mark. Both of these marks are evaluated using 10 grade scale.      

So for example if a student has prepared and presented a research on one of the seminar topics and successfully implemented one of the topics features into a project (mobile application) the Оcurrent  = 10 (using the 10 grade scale).

The final control is evaluated like

Оfinal  =  2· Оanswer
where 

Оanswer = {0,1} 
If a student answered 4 questions of 5 total he gets 8 mark (using the 10 grade scale).

And the result mark of a student knowledge which goes to the bachelor diploma is evaluated according to the following formula using the 10 grade scale:

Оresult  = 0,6· Оcurrent +  0,4· Оfinal

The rounding system is the same for all the marks and is a simple mathematical one: 4.4 = 4, 4.6 = 5, etc. The lecturer can exclude the final control of the Оcurrent  is 10 which means an excellent work during the seminar classes.
7 Guidelines for Knowledge Assessment
Table 7.1 - Forms of student knowledge control
	Type of control
	Form of control
	The whole year / modules
	Parameters**

	
	
	1
	2
	3
	4
	

	Current

	Homework assignment
	
	
	*
	
	Homework assignment means implementing one of the topics features into a project (mobile application). Passing the assignment means to show it working on mobile phone/emulator and to be able to answer any questions regarding the code of the assignment script and theory. Each student gets different assignments which he/she chooses him-/herself. 

	Current
	Topic research presentation
	*
	*
	*
	
	Each student prepares and presents a research on one of the seminar topics. The presentation lasts from 20 minutes to an hour. Student should be able to answer any questions regarding the report.

	Final
	Examination
	
	
	*
	
	Oral examination consisting of 5 questions. Sample question are presented in the section 7.3. 


** Parameters specify a control format: written, oral, computer testing, timing, and what exactly a student should do to pass, etc.
7.1 Knowledge and skill estimating criteria 


Current control consists of home assignment and a topic research presentation. Each of them is evaluated using 10 grade scale.

There is no intermediate control.
Final control means passing the examination and is evaluated using the 5 grade scale. Each correct answer means getting 1 grade.

The 5 grade scale used for final control consists of 5 grades: 0 (failed: nothing was done, no questions answered), 1 (1 question was answered), 2 (2 questions answered), 3 (3 questions), 4 (4 questions) and 5 (5 questions, excellent answers).
As long as the National Research University Higher School of Economics has the 10 grade scale system all the results above are then transformed into the 10 grade scale as written in section 6 of the document.
7.2 Current control sample tasks
Topics for a research presentation basically match the lecture topics as shown in the table 2. Student can pick a different to the research topic for implementation in his/her mobile application.
7.3 Sample questions for the final control
1. What mobile application development environments do you know? Describe them.
2. What speech recognition engines are you aware of?
3. Describe new features of the latest version of XCode.
4. What is the difference between Intel System Studio 2018 and Intel XDK?
5. What is Cortana?
6. What OS versions do new mobile devices presented at IFA 2018 use? 
7. What company suggests using Tizen SDK?
8. How to use a voice recognition in a simple mobile application?

9. Which new programming languages used for mobile software development do you know?
10. What is the latest version of Windows Phone OS?
8 Methods of Instruction
Classes of the course are conducted as the following forms:
· seminars/master classes/code sessions of the computer presentation format;
· discussing various questions rising during the seminars, discussing them via email;

· practice (can be part of a presentation);

· self-studies with the help of the seminar research presentations, software needed, internet, literature sources.
8.1 Recommendations for the lecturer
Seminars should be given in a presentation form which means a report followed by info- or just graphics shown with the help of presentation software and a computer connected to a projector and internet. Experience confirms that the presentation lectures are the most effective way to teach students during the course.
  Each assignment passing is preparation to pass the exam. If student have questions considering the assignments the questions should be asked right away during the seminar. If they are not asked, the lecturer (reporting student) still should ask students if they have any questions regarding the topic.  
When the lecturer tests students who are trying to pass any type of the controls mentioned above it is necessary for the lecturer to pay attention at the way each student tells about his work and answers the questions being asked about the code, reports of other students, etc. Questions should not be repeated from student to student. If a student can hardly answer some questions or the assignment result does not work or raises errors it is crucial to explain and help student about the code errors and how to avoid them, and give correct answer to the question asked with maximum amount of information and explanations (of course excluding the exam case), otherwise the student will keep coming with the same mistakes again and again. 
8.2 Recommendations for the students

Students have to attend seminars because all the examination questions are described and given in the seminars and match the topics of students researches.

Implementation of a seminar topic should be different for each student. Having the same assignments (if that happens nevertheless) doesn't mean the same interface including the application UI element position, styles and more because people are different and leads to lowering the mark. 

Do not try to pass an assignment u have nothing to do about - it is obvious for the lecturer, and you know lecturers do not like copycats much. 
Do not learn by heart all the answers to all the question to prepare for the exam because 1) all you need to do to prepare for the exam is to attend seminars and listen carefully; 2) there is no guarantee you will be given the questions you have learnt by heart (there are always some extra questions); 3) there are additional exam questions which are very possible including the assignment questions. That is why good work during all the course and seminars especially is a high exam mark guarantee.        
9 Special Equipment and Software Support
Computer classes with MS Windows XP/7/8/10 and section 5.4 software - for the practice.
Classroom with good quality Wi-Fi or VGA/HDMI projector (not less than 1024x768 px) and section 5.4 software - for providing seminars.
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