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Prerequisites
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• SIMPLE Grid: http://cern.ch/go/8JLH

diversity of methods for 
analyzing economic data that 
should be applied while 
complementing each other

huge data volumes, 
incompleteness and 
heterogeneity of the initial 
information

process of analyzing economic
data is not trivial
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The level of employment in the regions of 
the Russian Federation
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3 vectors of macroeconomic data OLAP cube: 
• axis of factors:

• per capita income of the population (RUB);
• volume of paid services per capita (RUB);
• the cost of a fixed set of consumer goods and services (RUB);
• the rate of migration increase in population (people); 
• the average size of the assigned pensions per capita (RUB);
• turnover per capita (RUB);
• actual final household consumption per capita (RUB); 
• industrial production index (%);
• need for employees, declared by employers to employment 
service agencies (people); 
• fixed investment (RUB); 

• axis of objects (Russian Federation regions); 
• axis of time (years, months).

from
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macroeconomic data matrix: 
• axis of factors:

• per capita income of the population (RUB);
• volume of paid services per capita (RUB);
• the cost of a fixed set of consumer goods and services (RUB);
• the rate of migration increase in population (people); 
• the average size of the assigned pensions per capita (RUB);
• turnover per capita (RUB);
• actual final household consumption per capita (RUB); 
• industrial production index (%);
• need for employees, declared by employers to employment 
service agencies (people); 
• fixed investment (RUB); 

• axis of objects (Russian Federation regions); 

to



Clustering: single linkage by factors
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Clustering: single linkage by regions
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Dynamic Apache Spark 
cluster
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SIMPLE: Project Structure
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Implementation 2:

Site infrastructure: Docker + Swarm, Ansible (Implementation 1: Puppet; 
Upcoming: Docker + Kubernetes)

Hadoop Spark cluster for economics analysis:

SIMPLE - Solution for Installation, Management and
Provisioning of Lightweight Elements

Support diversity in WLCG sites with minimal oversight and operation
efforts
Keep functionality the same, but easier for site admins to setup and
maintain

v The SIMPLE Grid project is being developed by Mayank Sharma, software engineer with WLCG at CERN



Dynamic Apache Spark 
cluster: Economic results
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Dynamic Apache Spark cluster
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Conclusions
The degree of tightness of the linear relationship between the main 
macroeconomic factors was measured

Constructed several models of the regional labor market, taking into 
account the main macroeconomic factors

Was obtained classification of the subjects of the Russian 
Federation according to the level of employment

A dynamic Apache Spark cluster deployed by the means of the 
SIMPLE framework developed at CERN was used for all analysis

SIMPLE
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The Community

GitHub Repositories
• https://github.com/JuliaGavrilenko/

site_level_config_file
• https://github.com/JuliaGavrilenko/

simple_spark_cluster_master

SIMPLE Project Website
Link: http://wlcg-lightweight-sites.github.io

Open Source Community
Name: WLCG Lightweight Sites
Link: http://cern.ch/go/Hz7S
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Simple Grid Specification
https://docs.google.com/document/d/1yp_96UXcwNO49cktnHtT61iNmTO0RgrSQukuNYqACpM/edit?usp=sharing

http://wlcg-lightweight-sites.github.io/
http://cern.ch/go/Hz7S
https://docs.google.com/document/d/1yp_96UXcwNO49cktnHtT61iNmTO0RgrSQukuNYqACpM/edit?usp=sharing
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Thank you for your attention!

Dynamic Apache Spark cluster for economic studies: NEC’20193/10/19


