	

	"National Research University - Higher School of Economics"
Program of Discipline "Systems of Business Intelligence"
for Master training direction 080500.68 "Business Informatics"


	

	"National Research University - Higher School of Economics"
Program of Discipline "Systems of Business Intelligence"

for Master training direction 38.04.05 "Business Informatics"



The Government of the Russian Federation
Federal State Autonomous Educational Institution of Higher Professional Education “National Research University “Higher School of Economics”
Faculty of business and management
 School of business Informatics
Program of Discipline
“Systems of Business Intelligence”

for Master training direction 38.04.05 “Business Informatics”
The authors of the program:

Kravchenko T.K., doctor of economics, professor, tkravchenko@hse.ru

Golov N.I., ngolov@hse.ru

Ogurechnikov E.B., eogurechnikov@hse.ru
Approved at the meeting of the professorial chair of
Business Analytics



 
«____»______________ 2014 г. 

Professorial chair head, Kravchenko Tatiana K. 
________________________ 

Recommended by “Business Informatics” section 
Educational methodical Council
Head, Taratukhina Julia.V.



«____»______________ 2014 г.

Moscow, 2014
This program cannot be used by other divisions of the university and other institutions of higher education without the permission of the department - the developer of the program.

1 Application area and normative references
This program of academic discipline establishes minimum requirements for knowledge and skills of the student and determines the content and the types of studies and reporting.
The program is designed for lecturers, teaching this discipline, teaching assistants and students of 080500.68 "Business Informatics" teaching direction of Master training, studying for Master's program "Business Informatics".
The program is designed in accordance with:
· educational standard of the Federal State Autonomous Educational Institution of Higher Professional Education "National Research University" Higher School of Economics ", the level of training: Master, approved 26/06/2011;
· working curriculum of the University for the 080500.68 "Business Informatics" Master training direction for the Master's program "Business Informatics", specialization "Information business intelligence", approved in 2011.
2 Objective of the discipline mastering
The objective of the discipline mastering is developing the students' knowledge of the complex of theoretical and methodological foundations in the field of business intelligence, as well as the practical skills needed for the implementation and practical use of such systems.

3 Student’s competence formed as a result of the discipline mastering
As a result of the discipline mastering the student must:
· know the characteristics of the market of business intelligence systems and prospects of development of information systems for management, basic classes and principles of information systems development, which are in use for practical purposes;

· be able to apply business intelligence information systems for solving problems of management accounting, management reporting, financial and economic analysis;
· have the skills (gain experience) in analysis of trends in global and Russian market of business intelligence information systems and best practices of their application in different economic sectors.

As a result of the discipline mastering the student acquires the following competencies:
	Competencies
	Code by FSAES/ NRU HSE
	Descriptors - the main criteria of the mastering (indicators of results achievement)
	Forms and methods of studying, contributing to the formation and development of competence

	Ability to make managerial decisions, rate their possible consequences and take responsibility for them
	SK-5
	Demonstrate
	Lectures, seminars, homework

	Ability to identify and predict the main directions of the use of modern information systems for business performance management
	PK-11
	Have knowledge and skills
	Lectures, seminars, homework

	Ability to conduct research and prepare analytical materials to make strategic decisions in the sphere of information technologies
	PK-12
	Have knowledge and skills
	Lectures, seminars, homework

	Ability to develop and apply economic and mathematical models in the sphere of information technologies
	PК-14
	Have knowledge and skills
	Lectures, seminars, homework

	Ability to organize independent and collective research work in the sphere of information technologies

	PК-16 
	Demonstrate
	Lectures, seminars, homework


4 Place of the discipline in the structure of educational program
This discipline is optional for specialization "Informational business analytics" within the Master's program "Business Informatics"

The study of this discipline is based on the following disciplines:

· "Design of Information Systems";  

· "System Analysis and Design";  

· "Improving enterprise architecture". 
For the discipline mastering, students should know conceptual foundations of enterprise architecture, basic classes of information systems for business management, best practices and up-to-date standards in the field of information technology, acquire methods of information systems design, be able to organize and synthesize information to develop specific proposals for the research, prepare advisory and analytical materials for decision-making in the field of information technology.

Main provisions of the discipline should be used further to study following disciplines:

·  "Information systems management by objectives (BSC-systems)";
· "Performance Management Systems";

· "Decision Support Systems".
The total complexity of discipline is a 5 credit units.
	Types of educational work


	Total hours
	Semesters

	
	
	9
	10
	11
	12

	Classroom training (total)
	64
	32
	32
	
	

	Including:
	
	
	
	
	

	Lectures
	32
	16
	16
	
	

	Practical classes 
	32
	16
	16
	
	

	Independent work (total)
	116
	58
	58
	
	

	Including:
	
	
	
	
	

	Reference work.
	
	
	
	
	

	Homework
	
	
	
	
	

	Summary
	
	
	
	
	

	Intermediate certification – exam
	
	
	X
	
	

	The overall complexity of the clock
	180
	90
	90
	
	

	Credits
	5
	2,5
	2,5
	
	


5 Thematic plan of the discipline
	№
	Titles of topics and sections
	Total
(hours)
	Class hours
	Individual work

	
	
	
	which includes
	

	
	
	
	Lectures
	Practical classes
	

	1. 
	Data warehouse for business structures
	50
	10
	10
	30

	2. 
	OLAP-systems and other BI-solutions
	66
	12
	12
	42

	3.
	Data mining system
	64
	10
	10
	44

	Total
	180
	32
	32
	116


6 Contents of discipline 
Topic 1. Data warehouse for business structures
The purpose of the appearance of data warehouses on the market of software. Repository as a response to the need for business structures in the reporting. Storage as a response to the need of business structures in operational ad-hoc analysis. Data stores as a tool monetization of historical data about business development. 

The reasons for the jump of the needs of the data center in the XXI century. Hardware and software are main prerequisites for the appearance of data stores. The accumulation of a critical amount of data is historical background of the appearance of data stores. Widespread problem situation in companies is «zoo systems».

The term «data warehouse»: the evolution of the understanding. The required elements of data stores are the current representation. The old view data warehouse and data marts. Normalization and de-normalization is the key concepts for data warehousing. Risks store update. Staging is as a solution Big industrial data warehouse: the important elements. «Data warehouse»: the key requirements for data storage.
The physical model of the data warehouse: the basic techniques of designing. Third normal form is the balance between normalization and de-normalization. SCD is slowly changing dimension. Data Vault is a new ideology warehousing. Market data storages of the Russian Federation: the market capacity, leaders and participants. ETL – tools formation of storage. MS SSIS. ODI.
Basic books
Isaev D.V., Kravchenko T.K. Information technology management accounting. The tutorial. – M: NRU HSE, 2012. P. 297.

Gens G.V. and others. The concept of Business Performance Management: the beginning of the path. – M: Alpina Business books, 2004. P. 269, Chapter 5.
Nasarov S.V. and others. Informatics. Tutorial. – M: National Open University «INTUIT»: BINOM, Laboratory of knowledge, 2012. P.431, Part 1, Section 3.
Tumanov V.E. Data warehouse Design for systems of business intelligence Tutorial – M: National Open University «INTUIT»: BINOM, Laboratory of knowledge, 2010.
Additional books
Arhipenkov S. and others. The data warehouse. From concept to implementation.– M: Dialog-MIFI, 2002. P. 528. 

Bargecyan A.М. and others. Models and methods of data analysis: OLAP and Data Mining.  – SPb.: BHV-Petersburg, 2004. P. 27-49. 

Biao Fu, Henry Fu. SAP® BW: A Step-by-Step Guide. Addison-Wesley Professional, 2003 г.

Catherine M. Roze. SAP BW Certification: A Business Information Warehouse Study Guide. –Wiley, 2002 г.


Spirly E. Corporate data Warehouse. – Ed. Williams. 2001

Topic 2. OLAP-systems and other BI-solutions
Types of applications available in Oracle Hyperion Essbase. Block Storage and Aggregate Storage. MDX. Build cubes Oracle Hyperion Essbase from a relational star schema with Oracle Hyperion Analytic Integration Services. Data analysis in Excel, using the add-Essbase Spreadsheet Add-In for Excel.  Use Oracle Hyperion Web-Analysis for data analysis. Building reports in Oracle Hyperion Financial Reporting. Use Oracle Hyperion Interactive Reporting for complex data analysis.
Basic books
Isaev D.V., Kravchenko T.K. Information technology management accounting. The tutorial. – M: NRU HSE, 2012. P. 297. 

Gens G.V. and others. The concept of Business Performance Management: the beginning of the path. – M: Alpina Business books, 2004. P. 269, Chapter 5.
Nasarov S.V. and others. Informatics. Tutorial. – M: National Open University «INTUIT»: BINOM, Laboratory of knowledge, 2012. P. 431, Part 1, Section 3.

Additional books
Bargecyan A.М. and others. Models and methods of data analysis: OLAP and Data Mining.  – SPb.: BHV-Petersburg, 2004. P. 27-49. 

Topic 3. Data Mining Systems.
Data Mining - demand for business cases solutions, prerequisites.

Business cases, which were successful solves by data mining, classification of tasks:

Directed Data Mining, supervised learning: classifications, predictions, estimation.
Undirected Data Mining, learning without a teacher: description and visualization, clustering, association rules search.
Methodology of Data Mining projects: CRISP-DM, description of the phases, the justification for the phases.
Practical examples of Data Mining projects: timing, cost, method of estimating the success.
Types of Data Mining algorithms: algorithms for classes separation, the problem of conversion training, forecasting of trends, approaches to clustering, search of association rules, correlation analysis, the case of symptoms selection.

Data Mining tools: market of Data Mining tools, recommendations for Data Mining projects’ infrastructure and tools selection.

Data Mining algorithms, plugged-in SQL Server 2008 R2, advantages, disadvantages, typical examples of usage.

MS Excel 2010 as effective DataMining tools for solving real business cases.

Professional Data Mining tools: Matlab, Veca, SPSS, etc.

Basic books
Duke V., Samoilenko A. Data Mining: a training course. – St. Petersburg: Piter, 2001. P. 368.

Paklin N.B. and others. Business intelligence: from data to knowledge. –St. Petersburg: Piter, 2009. P. 624 

Additional books
Ayvazyan S.A. and others. Applied statistics. Classification and dimensionality reduction. – M: Finance and statistics, 1989. P. 608.
Chubukova I.A. Data Mining: a training manual. – M: National Open University «INTUIT»: BINOM, Laboratory of knowledge, 2006. P. 382.

Isaev D.V., Kravchenko T.K. Information technology management accounting. The tutorial. – M: NRU HSE, 2012. P. 297.
Zinoviev A. Visualization of multidimensional data. – Krasnoyarsk: Izd. Krasnoyarsk state technical University, 2000. P. 180.
7 Educational Technology
Following educational technologies are used in the implementation of different types of learning: reports, discussion, problem solving, cases review.
8 Evaluation tools for monitoring and certification of the student
8.1 Themes homework 
1. Architecture (the concept of construction of multidimensional information Store.

2. Multidimensional data model (for a detailed description of the tables, extended schema «stars», benefits etc).

3. Extraction of data from source systems into the data warehouse.

4. RSS Storage data from the source system to infoproviders.

5. Creating and configuring extractors, and the use of business content in BW.

6. Integration of data Storage with other information systems: a comparative analysis of the interfaces as well as an overview.

7. Use «InfoCubes», multiproviders and ODS-objects in the data warehouse.

8. The use of units and other methods of optimization of work of a data warehouse.
9. Optimization of work and the methods of data warehouse design.

10. The data store, classification of kinds and types. Examples of actual data stores.

11. Data marts (VD), their role in OA. Examples of real VD.

12. Components OA. Examples of real HD.

13. Description of the data model used by the majority of OA. Examples of data schemas.

14. Processes of extraction, transformation and loading (ETL). Examples of ETL processes.

15. Analytical review of the architecture and components of the Oracle Warehouse Builder (or MS DTS).

16. Building an ETL processes in OWB (or MS-DTS).

17. Analytical review of the main operators in SQL. Examples of using SQL for data analysis.

18. Analytical review of the structure of an MDX query. Examples of using MDX for data analysis.

19. Description of the Association algorithm (Data Mining).

20. Description clustering algorithm (Data Mining).

21. Description of the decision tree algorithm (Data Mining).

22. Description of the linear regression algorithm (Data Mining).

23. Description logistic regression algorithm (Data Mining).

24. Description Bayes (Data Mining).

25. Description of the principles of functioning of neural network (Data Mining).

26. Description of the sequence clustering algorithm (Data Mining).
27. Intellectual analysis of the data in MS SQL Server 2008, Business Intelligence Development Studio.

8.2 Themes of summary 

1. Description of the data model used by the majority of OLAP-systems. Demonstration data model real OLAP-systems.

2. The architecture of the OLAP-systems. Description of the tasks of OLAP. Examples of OLAP-systems.

3. Description of the Kodds rules for OLAP-systems. Analytical review of systems satisfying these rules.

4. OLTP systems and their applicability for the operative analysis of data.

5. Multidimensional data model of Hyperion Essbase.

6. Analytical review of the architecture and components of Oracle Hyperion Essbase.

7. Analytical review of the architecture and components of Oracle Hyperion Analytic Integration Services.

8. The process of constructing cubes Oracle Hyperion Essbase from a relational database. Examples of building.

9. The ratio of Data Mining and OLAP. Demonstration of the interaction of two examples of technology.

10. Data analysis in Excel using the add-Essbase Spreadsheet Add-In.

11. Block Storage and Aggregate Storage.

12. Build cubes Oracle Hyperion Essbase from a relational star schema with Oracle Hyperion Analytic Integration Services.

13. Analytical review of the ROLAP, MOLAP, HOLAP systems.

14. Comprehensive analysis of data in Oracle Hyperion Interactive Reporting.

15. Analysis of data in Oracle Hyperion Web Analysis.

16. Oracle Warehouse Builder

17. The use of varieties of multidimensional data storage.

18. Oracle Hyperion Essbase.

19. Loading data from OLTP databases in a data warehouse using Oracle Warehouse Builder.

20. Transformation and purification of the data within the repository.

21. Loading data in Cube Essbase.

22. Types of Oracle Hyperion Essbase.

23. Building reports in Oracle Hyperion Financial Reporting.

8.3 Themes control works
Classroom control is done for the solution of particular tasks with the application of data mining techniques.

8.4 Questions to assess the quality of learning the discipline
1. Describe the advantages of a multidimensional data model and star schema SAP BW data Warehouse.

2. Describe the process of building «InfoCubes» SAP BW.

3. Describe the process of building a logical star schema SAP BW.

4. Describe characteristics of the fact table, dimensions and characteristics used the construction of the «InfoCubes».

5. What data model uses the most OLAP systems?

6. What is the inapplicability of OLTP systems for operational analysis data?

7. Why ODS objects in SAP BW. What is the difference between ODS from «InfoCubes»  in SAP BW.

8. Describe the role of business content and technical content SAP BW.

9. What is a data Mart? What is their role in HD?

10. Describe the role of aggregates in SAP BW.

11. What is a fact and dimension tables? Explain the concept of «scheme star and snowflake schema».

12. Define the ETL. Give an example of ETL processes.

13. What are the specifics of ETL processes in SAP BW. Describe the flow of data in SAP BW from OLTP system to the target data (for example, «InfoCubes»).

14. Describe the capacity to optimize the data Warehouse (SAP BW).

15. Give the definition of OLAP. Describe the tasks of OLAP.

16. List the Kodds rules for OLAP-systems.

17. What is a test FASMI?

18. Give an example of architectures OLAP-systems.

19. What is ROLAP, MOLAP, HOLAP?

20. Give the definition of Data Mining. Give a classification of problems in Data Mining.

21. What is the ratio of Data Mining and OLAP?

22. Describe the architecture and components of Oracle Warehouse Builder.

23. Describe building an ETL processes in the OWB. List the mapping components. 

24. Describe building an ETL processes in the OWB. List the components of Workflow.

25. List the basic SQL statements. What is the structure of the SELECT?

26. Describe the architecture of Oracle Hyperion Essbase. What is the application and database Essbase?

27. What is the structure of an MDX query?

28. Describe the architecture of Oracle Hyperion Analytic Integration Services.

29. Describe the process cube building Essbase from a relational database.

30. Describe the process of building a logical star schema in the AIS.

31. Describe the process of mapping a «star» on the cube in the AIS.

32. Describe the scheme of the algorithm clustering and association: a case study of the dependence of quality on the characteristics of products.

33. Describe the scheme of the algorithm clustering and association: a case study of optimal characteristics of products on the ratio of costs, quality and revenue.

34. Describe the scheme of work artificial neural network on the example of the Kohonen neural network.

35. The architecture of the OLAP-systems. Description of the tasks of OLAP. Examples of OLAP-systems.

36. Description of the Kodds rules for OLAP-systems. Analytical review of systems satisfying these rules.

37. Test FASMI. Analytical review of systems satisfying this test.

9 Educational-methodical and information support of discipline
9.1 Basic books
Duke V., Samoilenko A. Data Mining: a training course. – St. Petersburg: Piter, 2001. P. 368.

Isaev D.V., Kravchenko T.K. Information technology management accounting. The tutorial. – M: NRU HSE, 2012. P. 297.
Gens G.V. and others. The concept of Business Performance Management: the beginning of the path. – M: Alpina Business books, 2004. P. 269, Chapter 5.
Paklin N.B. and others. Business intelligence: from data to knowledge. –St. Petersburg: Piter, 2009. P. 624.

Nasarov S.V. and others. Informatics. Tutorial. – M: National Open University «INTUIT»: BINOM, Laboratory of knowledge, 2012. P. 431, Part 1, Section 3.
Tumanov V.E. Data warehouse Design for systems of business intelligence Tutorial – M: National Open University «INTUIT»: BINOM, Laboratory of knowledge, 2010.
9.2 Additional books
Arhipenkov S. and others. The data warehouse. From concept to implementation.– M: Dialog-MIFI, 2002. P. 528. 

Ayvazyan S.A. and others. Applied statistics. Classification and dimensionality reduction. – M: Finance and statistics, 1989. P. 608.
Bargecyan A.М. and others. Models and methods of data analysis: OLAP and Data Mining.  – SPb.: BHV-Petersburg, 2004. P. 27-49. 

Biao Fu, Henry Fu. SAP® BW: A Step-by-Step Guide. Addison-Wesley Professional, 2003 г.

Catherine M. Roze. SAP BW Certification: A Business Information Warehouse Study Guide. –Wiley, 2002 г.

Chubukova I.A. Data Mining: a training manual. – M: National Open University «INTUIT»: BINOM, Laboratory of knowledge, 2006. P. 382.

Spirly E. Corporate data Warehouse. – Ed. Williams. 2001.
Zinoviev, A. Visualization of multidimensional data. – Krasnoyarsk: Izd. Krasnoyarsk state technical University, 2000. P. 180.
10 Procedure for the formation of estimates on discipline 
Generating estimates of the discipline is made in accordance with the Regulations on the organization of the control of knowledge, approved by the Academic Council of the HSE from 24.06.2011, Protocol №26. 
In accordance with the program of the discipline, the form of the current control are reference work, summary and homework, which is assessed on a 10 point scale. Estimate for the current control (E current control) coincides with the estimate of control works (E control work), summary (E summary) and homework (E homework):
E current control = 0,2 E control work +0,4 E summary +0,4 E homework 

In determining the accumulated estimate (on a 10 point scale) classroom work and self extracurricular work is not valued. Therefore, the cumulative estimate coincides with estimate for the current control to the formula: 
E cumulative = 1,0 E current control + 0,0 · E classroom + 0,0 E individual work , 
where E current control – estimate for the current control; E classroom – estimate for the classroom;
E individual work – estimate for individual work.
The resulting estimate is formed on the basis of estimate for a exam (on a 10 point scale) and cumulative estimate. The resulting estimate is calculated by the formula: 
E resulting = 0,3 E exam + 0,7 E cumulative, 
where E case-study – estimate for a case-study; E cumulative – cumulative estimate.

11 Inventory and logistics support of discipline
Personal computer (laptop) and a projector are used for lectures and seminars. Technical equipment of computer classes may be used too.
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