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1. Scope and normative references
This program of an academic discipline establishes minimum requirements for knowledge and skills of the student and determines the content and types of studies and reports. 

The program is designed for teachers, leading this discipline, teaching assistants and students directions 38.04.05 "Business Informatics" Master training, students in the master's program "Big Data Systems", studying the course of cloud computing.

The program is developed in accordance with:

· working curriculum of the University towards 080500.68 "Business Informatics" Master training for master's program «Big Data Systems», approved in 2014
2. Goals for studying
Formation of the theoretical knowledge and practical skills in practical realization of the benefits of cloud computing in today's business, learning the tools of the technology. The course covers technologies required to build classic (traditional), virtualized, and cloud data center environments. These technologies include compute, storage, networking, desktop and application virtualization.
Objectives of the course: 

 introduction to the basic concepts and terminology of cloud computing; 

 familiarization with areas of cloud technologies; 

 acquaintance with the concept of cloud computing in relation to business activities; 

 evaluate the efficiency of, long-term perspective, the study of economics of cloud computing; 

 feasibility study to migrate existing applications to a cloud environment from both a technical and an economic point of view; 

 introduction of cloud computing infrastructure; 

 Security Studies, scaling, deployment, backup, in the context of cloud infrastructure; 

 learning techniques cloud programming; 

 development of system administration skills for the development and maintenance of applications deployed in the cloud

General course data:

The main course application is in the master level program “Big Data Systems” at business-informatics faculty. The course takes place as the optional professional skills courses in the master level program of education. The course scheduled to be given during the second semester of first year of education. 

The number of credits – 4, total hours – 144. Classroom hours 48 consists of: 24 hour of lectures, 24 hours of seminars. The number of hours for self-study – 96.
3. Students' Competencies to be Developed by the Course

While mastering the course material, the student will
• Know: 

- the basic concepts and terminology of cloud computing; 

- the application of cloud computing; 

- the concept of cloud computing in relation to business activities; 

- the basic principles of cloud computing and methods for developing applications for the cloud using a variety of platforms; 

  - cloud computing infrastructure; 

  - cecurity, scalability, deployment, backup, in the context of cloud infrastructure; 

• Be able to: 

- use techniques of cloud programming 

- make an assessment of efficiency of application, long-term prospects, study of economics of cloud computing; 

• Have skills: 

- software development cloud, 

- system administration for the development and maintenance of applications deployed in the cloud
4. Place in the structure of the discipline of the educational program
This discipline refers to the cycle of the disciplines of the program "Business Informatics", as the discipline of their choice. The course is designed for students with prior training in courses relating to the basics of programming using the C programming languages​​, numerical methods. During the teaching of the course assumes that students are familiar with:

· the basic concepts of algebra, combinatorics, logic, computer science, which are read at the faculty before learning of the discipline;
· have basic understanding of computer architecture, operating system, networking and database;

· have experience in computer system, storage and network infrastructure will be an added advantage
In short, the course contributes to the development of the following professional competencies:
	Competencies 
	FSES/HSE code
	Descriptors – main mastering

features (indicators of result

achievement)
	Training forms and

methods contributing

to the formation and

development of

competence

	Projecting activities:
skills to form the technical requirements and ability to manage the software development process

	PC -7
	Demonstrates
	Lecture, practice

	Technological activities:

The ability to apply modern technologies of software development applying the computer systems and software for planning and management, provide the quality control of the developed software
	PC-9
	Owns and uses
	Lecture, practice

	Production activities:

The skills to make a planning and management of the software development process.
	PC-10
	Owns and uses
	Lecture, practice

	Organizational and management activities:

the ability to arrange the work of the group of software developers, the skills to manage the work of subcontractors.
	PC-16 
	Demonstrates
	Lecture, practice, homeworks

	Service and support activities:

the ability to select the technical and economical model of the software lifecycle.
	PC-17
	Demonstrates
	Lecture, practice


	5. Thematic plan of the course
№
	Theme
	Total hours
in theme 
	Hours in classroom 
	Home work

	
	
	
	Lectures
	Seminars
	

	1
	The history of the main types of high-performance computing, the development trend of modern infrastructure solutions.
	8
	2
	2
	4

	2
	Introduction to the concept of cloud computing. Advantages and disadvantages of cloud computing.
	12
	4
	2
	6

	3
	Review of existing services and models of cloud computing. Review of existing platforms.
	16
	4
	2
	10

	4
	Cloud computing technology. Major Components to Cloud Computing.
	36
	6
	6
	24

	5
	The virtualization techniques and services. The main directions of their development. 
	36
	6
	6
	24

	6
	Migration from Standard Environment to Cloud Computing.
	36
	2
	6
	28

	
	TOTAL
	144
	24
	24
	96


6. Forms and Types of Testing

	Type of control
	Form of control
	1 year
	Department
	Parameters

	
	
	1
	2
	3
	4
	
	

	Current

(week)
	Essay
	
	
	week 8
	
	Base department of Stack Group Company
	1-2 thousand words 

	
	Abstract
	
	
	
	week 7
	
	Electronic report 10-15 pages plus presentation (15 slides), oral protection

	Resultant
	taking tests
	
	
	
	week 9
	
	written test (paper) in form answers on control questions


6.1 Evaluation Criteria 
Current and resultant grades are made up of the following components:
· work in seminars and workshops (problem solving using computers, reports, discussion) (SW);

· homework and tests (HW);

· Essay (ES);
· abstract (AB);

· taking tests (TT)
Finally, the total course grade on ten-point scale is obtained as

O(Total) = 0,2 * O(SW) + 0,1 * O(HW) +  0,2 * O(ES) + 0,2 * O(AB) + 0,3 * O(CS).

A grade of 4 or higher means successful completion of the course ("pass"), while grade of 3 or lower means unsuccessful result ("fail"). Conversion of the concluding rounded grade O(Total) to five-point scale grade.

Assessment compliance table – ten-point rating to 5-point rating

	Ten-point scale
	Five-point scale

	1 – unsatisfactory

2 -  very bad

3 – bad
	unsatisfactory - 2

	4 - satisfactory

5 – very satisfactory
	satisfactory - 3

	6 - well

7 – very well
	Well – 4

	8 -  almost perfect

9 - perfect

10 - excellent
	excellent - 5


7. Course content

Theme 1.  The history of the main types of high-performance computing, the development trend of modern infrastructure solutions.
Introduction to the main stages in the development of computer technology. The main stages in the development of hardware and software. Analysis of current trends in hardware, leading to the emergence of cloud computing technologies. Basic information about the appearance, development and use of cloud computing technologies. 

The main current trends of hardware, basic infrastructure requirements. Examines the current trends in the development of infrastructure solutions that have led to the concept of cloud computing. 

Growth performance computers. The advent of multi-processor and multi-core computing systems, the development of blade systems. The emergence of systems and storage area networks. Infrastructure Consolidation.
Theme 2.  Introduction to the concept of cloud computing. Advantages and disadvantages of cloud computing.
Overview of cloud computing paradigm, cloud architecture. Major Goals of Cloud Computing. Brief History of Cloud Computing. Model deployment of clouds: private cloud, public cloud, hybrid cloud, public cloud. Basic service delivery models of cloud computing: Software as a Service (SaaS), Platform as a Service (PaaS), Infrastructure as a service (IaaS), other cloud services (XaaS). Cloud Applications. Cloud Computing and Grid Computing: A Comparative Study. 

The main advantages and disadvantages of cloud computing models and the suggested solutions based on them. Economics of cloud computing.
Theme 3.  Review of existing services and models of cloud computing. Review of existing platforms.
Companies involved in Cloud Computing. Review of decisions leading vendors - Microsoft, Amazon, Google. Examples of cloud services Microsoft. Examples of cloud services Google. Development and testing of applications on Amazon Elastic Computing Cloud, cloud development platform MapReduce, development cloud platform Apache Hadoop. Open Standards. Terms and Conditions.
Theme 4.  Cloud computing technology. Major Components to Cloud Computing.
Cloud Computing Technologies. Architecture Requirements. Major Components to Cloud Computing: applications, clients, infrastructure, platform, service, storage. Development of Web-based applications for deployment in the cloud, moving to her existing applications. Programming techniques, skills, system administration applications deployed in the cloud. Construction of transactional Web-based applications, the installation of virtual servers to support them. Security issues, scaling, deployment, backup, in the context of the cloud infrastructure. The advantages of cloud infrastructure in scaling applications.
Theme 5.  The virtualization techniques and services. The main directions of their development.
Compute virtualization overview: Virtual Machines, Resource management techniques, Physical to virtual conversion. Level virtualization of computing. Level virtualization storage. Virtualization at the network level. Workstation applications virtualization level.
Theme 6.  Migration from Standard Environment to Cloud Computing.
Migration Considerations. Phases of migration to Cloud. Selecting the appropriate deployment model in line with the existing business objectives. Select applications to public clouds. Choosing a suitable provider of cloud services. The concept of SLA. Performance cloud infrastructure. The concept of vendor lock-in. Open standards to provide cloud services. Phase introduction of cloud infrastructure in the enterprise. Ratings: financial, security, technical, licensing.
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9. Knowledge control questions

1. How many generations of computers describes the story? 
2. Major Goals of Cloud Computing. 

3. Brief History of Cloud Computing. 

4. Model deployment of clouds: private cloud, public cloud, hybrid cloud, public cloud.

5. What are the main advantages and disadvantages of blade systems? 

6. What is meant by grid computing? 

7. What are the main benefits of cloud computing. 

8. What are the main disadvantages of cloud computing. 

9. Major Components to Cloud Computing: applications, clients, infrastructure, platform, service, storage.

10. Security issues, scaling, deployment, backup, in the context of the cloud infrastructure.

11. What are the main benefits of storage systems. 

12. What types of clouds are there? 

13. That provide service providers Iaas? 

14. What is hidden under the acronym PaaS? 

15. What is hidden under the acronym SaaS? 

16. Note the main advantages of SaaS for customers. 

17. The main purpose XaaS.

18. Cloud Applications. 

19. Cloud Computing and Grid Computing: A Comparative Study. 

20. Open Standards. Terms and Conditions of cloud computing.

21. What are the main barriers to the development of cloud technologies in Russia. 

22. The main advantages of using Windows Azure. 

23. What is the components of the cloud Microsoft? 

24. How many architectural levels contains SaaS model according to Microsoft? 

25. Note the main features of Google Apps. 

26. Specify the topology of storage networks. 

27. Security issues, scaling, deployment, backup, in the context of the cloud infrastructure. 

28. Features disaster recovery in the cloud.
29. Compute virtualization overview.

30. What are the main benefits of virtualization. 

31. Specify the main varieties of virtualization. 

32. What are the main virtualization platforms. 

33.  Level virtualization of computing. 

34. Level virtualization storage. 

35. Virtualization at the network level. 

36. Workstation applications virtualization level.

37. Migration Considerations, phases of migration to Cloud. 

38. Selecting the appropriate deployment model in line with the existing business objectives. 

39. Selecting applications to public clouds. 

40. Choosing a suitable provider of cloud services. The concept of SLA.

10. Technical Provision

Computer, projector (for lectures or practice), computer class.
Program authors __________________ V. Samodurov
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