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                                     Abstract
This paper focuses on issues of processing production plans data using Open-Source Big Data technologies, including issues of data collection, preparation, storing, transforming and analysing and technology benchmarking. The digital framework for production plan files processing is described, prototyped and tested using different parameters of data volume and memory for production planning. Functional and component architecture of the framework consists of digital services starting from loading data from hundreds of production plan files, through processing and transforming these files into json objects and inserting SQL into in-memory database, to analysing them using KPI-based methods. Proposed system allows near real-time production planning which gives opportunity for decision makers to monitor production plans in real time and take appropriate actions. Proposed digital production planning framework is tested using production plans data from real automotive industry company.
Keywords
	Open-source technology
	Big data processing
	Production plans
	KPI-driven data analytics




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   299.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   379.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   379.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Ma, S., Zhang, Y., Lv, J., Ge, Y., Yang, H., Li, L.: Big data driven predictive production planning for energy-intensive manufacturing industries. Energy 211, 118320 (2020). https://doi.org/10.1016/j.energy.2020.118320
Article 
    
                    Google Scholar 
                

	Wang, J., Yang, J., Zhang, J., Wang, X., Zhang, W.: Big data driven cycle time parallel prediction for production planning in wafer manufacturing. Enterprise Information Systems 12, 1–19 (2018). https://doi.org/10.1080/17517575.2018.1450998
Article 
    
                    Google Scholar 
                

	Huang, Y.-H., Chang, C., Hsieh, P.: Construction a big data predictive model to analysis the production planning and control plan of hospital organization. Appl. Mech. Mater. 437, 977–980 (2013). https://doi.org/10.4028/www.scientific.net/AMM.437.977
Article 
    
                    Google Scholar 
                

	Yang, Y., Stienmetz, J.L.: Big data and tourism planning. Information Technology & Tourism 20(1–4), 189–190 (2018). https://doi.org/10.1007/s40558-018-0127-6
Article 
    
                    Google Scholar 
                

	Wang, L.: Mean-variance hedging for production planning with multiple products. Prod. Oper. Manag. 30, 3497–3522 (2021). https://doi.org/10.1111/poms.13446
Article 
    
                    Google Scholar 
                

	Atiyah, B., Khalaf, W.: An integrated model for solving production planning and production 9, pp. 715–724 (2021). https://doi.org/10.21533/pen.v9i3.2254.g917

	Rafflesia, U., Widodo, F., Angraini, T.: Dynamic programming for an optimization of production plan. J. Phys: Conf. Ser. 1731, 012032 (2021). https://doi.org/10.1088/1742-6596/1731/1/012032
Article 
    
                    Google Scholar 
                

	Massmann, M., et al.: Framework for data analytics in data-driven product planning. Procedia Manufacturing 52, 350–355 (2020). https://doi.org/10.1016/j.promfg.2020.11.058
Article 
    
                    Google Scholar 
                

	Modesti, P., Fernandes, E., Borsato, M.: Production planning and scheduling using machine learning and data science processes. https://doi.org/10.3233/ATDE200153

	Zhang, Y., Ren, S., Liu, Y., Sakao, T., Huisingh, D.: A framework for Big Data driven product lifecycle management. J. Clean. Prod. 159, 229–240 (2017). https://doi.org/10.1016/j.jclepro.2017.04.172
Article 
    
                    Google Scholar 
                

	Villalonga, A., et al.: A decision-making framework for dynamic scheduling of cyber-physical production systems based on digital twins. Annu. Rev. Control. 51, 357–373 (2021). https://doi.org/10.1016/j.arcontrol.2021.04.008
Article 
    
                    Google Scholar 
                

	Negri, E., Pandhare, V., Cattaneo, L., Singh, J., Macchi, M., Lee, J.: Field-synchronized digital twin framework for production scheduling with uncertainty. J. Intell. Manuf. 32(4), 1207–1228 (2020). https://doi.org/10.1007/s10845-020-01685-9
Article 
    
                    Google Scholar 
                

	Bakhtadze, N., Pavlov, B., Pyatetsky, V., Suleykin, A.: Digital energy ecosystems. IFAC-PapersOnLine 52(13), 30–35 (2019). Elsevier, Berlin. https://doi.org/10.1016/j.ifacol.2019.11.088

	Suleykin, A., Panfilov, P.: Metadata-driven industrial-grade ETL system. In: 2020 IEEE International Conference on Big Data (Big Data), Atlanta, GA, USA, 2020, pp. 2433–2442 (2020). https://doi.org/10.1109/BigData50022.2020.9378367

	Suleykin, A., Panfilov, P., Bakhtadze, N.: Industrial track: architecting railway kpis data processing with big data technologies. In: 2019 IEEE International Conference on Big Data (IEEE Big Data 2019), Los Angeles, CA, USA, December 9–12, 2019, pp. 2047–2056 (2019). https://doi.org/10.1109/BigData47090.2019.9006196

	Apache NiFi: https://nifi.apache.org/. Accessed 30 July 2022

	Distributed Database Apache Ingnite: https://ignite.apache.org/. Accessed 30 July 2022

	PostrgeSQL: https://www.postgresql.org/. Accessed 30 July 2022

	Python: https://python.org/. Accessed 30 July 2022

	Grafana: https://grafana.com/. Accessed 30 July 2022


Download references




 Acknowledgment
The reported study was partially supported by RFBR grant project No 20-07-00958 and the HSE University Project Group Competition in 2020 — 2022.


 Author information
Authors and Affiliations
	Doctoral School, V. A. Trapeznikov Institute of Control Sciences RAS, Moscow, Russia
Alexander Suleykin

	Department of Business Informatics, HSE University, Moscow, Russia
Peter Panfilov


Authors	Alexander SuleykinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Peter PanfilovView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Peter Panfilov .


 Editor information
Editors and Affiliations
	Institute of Production Engineering and Photonic Technologies, TU Wien, Vienna, Wien, Austria
Numan M. Durakbasa 

	Faculty of Engineering and Natural Sciences,
 Industrial Engineering Department, Istanbul Zaim University, Istanbul, Türkiye
M. Güneş Gençyılmaz 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2023 The Author(s), under exclusive license to Springer Nature Switzerland AG


 About this paper
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this paper
Suleykin, A., Panfilov, P. (2023).  Production Planning Digitalization Using Open-Source Big Data Technologies.

                     In: Durakbasa, N.M., Gençyılmaz, M.G. (eds) Towards Industry 5.0. ISPR 2022. Lecture Notes in Mechanical Engineering. Springer, Cham. https://doi.org/10.1007/978-3-031-24457-5_34
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-031-24457-5_34

	Published: 02 March 2023

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-031-24456-8

	
                                Online ISBN: 978-3-031-24457-5

	eBook Packages: EngineeringEngineering (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   299.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   379.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   379.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.203.91.249
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


